The mechanism of microsomal and mitochondrial nitroreductase. Electron spin resonance evidence for nitroaromatic free radical intermediates.
Electron spin resonance spectra are observed during the enzymatic reduction of many nitrophenyl derivatives by rat hepatic microsomes or mitochondria. The spectra indicate that nitroaromatic anion radicals are present and are freely rotating in aqueous solution at a steady-state concentration of 0.1-6 muM. The rate of formation of p-nitrobenzoate (NBZO) dianion radical in microsomal incubates is consistent with the radical being an obligate intermediate in the reduction of NBZO to p-aminobenzoic acid. A model system consisting of NBZO, NADPH, and FMN, but no heme-containing compounds, also reduced NBZO to the NBZO dianion free radical. The steady-state concentration of the anion radicals in microsomal systems is not altered by CO. This observation, together with the results from the model system, suggests that the formation of nitroaromatic anion radicals is mediated through a flavine and not cytochrome P-450. The oxidation of the anion radical intermediate by O2 to the parent nitro compound is proposed to account for the well-known O2 inhibition of microsomal nitroreductase.